Twelve vaginal samples were collected from separate patients, processed anaerobically, and added to methanogenic enrichment medium. Methanogenic activity was detected in two samples, both of which were from patients with bacterial vaginosis. None of the samples from healthy patients yielded positive methanogen cultures. One sample from a patient with bacterial vaginosis did not show any detectable methanogenic activity. Two methanogen isolates were obtained from one of the methanogen-positive samples, and both were identified as Methanobrevibacter smithùi on the basis of morphological, cultural, and immunological features.
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Methanogenic bacteria are strict anaerobes and derive their energy from conversion of simple substrates such as H2-CO2, formate, acetate, and methanol to methane. They are members of the recently established group of organisms known as the archaeobacteria (7) . Methanogens have been found in a variety of ecological niches, including sewage sludge, marine and lake sediments, geothermal springs, deep-sea hydrothermal vents, and the intestinal tracts of animals (5, 7, 8) . Moreover, about one-third of the adult human population in the United States harbors methanogenic bacteria in the large intestine (13) , and the presence of methanogens in human dental plaque was recently documented (3, 4) . Methanobrevibacter smithii, which uses either H2-CO2 or formate for growth, is the most prominent species of methanogen in both the human large intestine and dental plaque (3, 13) . All individuals with methanogenic activity in their dental plaque had some degree of periodontal disease, although this was not the case with all diseased individuals (3). In the present study, we have tested for the presence of methanogenic bacteria in human vaginal samples.
The anaerobic techniques and procedures described by Balch and Wolfe (1) and Daniels et al. (6) were used throughout the study, and the medium consisted of the following components in distilled and deionized water (millimolar concentration): KH2PO4 (3.09), K2HPO4 (1.26 NaCl, 0.01% dithiothreitol, 0.001% resazurin) which was aspirated from a rubber-stoppered tube with a sterile needle and syringe. After a sterile speculum was inserted, the solution was sprayed into the vagina and mixed with vaginal discharge by vigorous swabbing of the vaginal walls, fornices, and ectocervix with a cotton-tipped applicator. At least 3 ml of the mixture was aspirated with a sterile syringe and plastic catheter and placed into the stoppered tube. All specimens were transported to the laboratory within 30 min of collection and placed in an anaerobic environment (anaerobic glove box; Coy Manufacturing, Ann Arbor, Mich.).
To enrich for methanogens, we transferred the entire volume of a sample (approximately 3 ml) into a sterile anaerobic serum tube (2048-00150; Bellco Glass, Inc., Vineland, N.J.) containing 3 ml of double-strength medium. The tube was flushed thoroughly (15 min) with H2-CO2 (80:20 [vol/vol]) and pressurized to 140 kPa. Cysteine hydrochloride and Na2S 9H20 were added to a final concentration of 1.2 mM each, and methanol was added to a final concentration of 0.25% from sterile anaerobic stock solutions. Streptomycin and vancomycin were also added to a final concentration of 50 ,ug/ml each from filter-sterilized anaerobic stock solutions. The enrichments were incubated at 37°C under static conditions, with the tubes standing upright; the tubes were shaken by hand once or twice daily. Methane production was monitored by gas chromatography as previously described (2) . The isolation of methanogenic bacteria was carried out by plating enrichment cultures on medium with 1% Gelrite (Kelco, San Diego, Calif.) by previously described techniques (1, 9) . Colonies were restreaked, and the colony picks were grown in liquid medium with 50 ,ug each of streptomycin and vancomycin per ml. After one more transfer into medium containing 50 ,ug each of oleandomycin and kanamycin per ml, the pure cultures were grown in medium without antibiotics and further studies on the isolates were carried out. Unless indicated otherwise, the isolates were incubated in a gyratory shaker at 150 rpm with the tubes in a horizontal position. methanogens that use methanol plus H2-CO2 in addition to those that grow on H2-CO2, because a methanogen isolated from human feces, Methanosphaera stadtmanae, is known to require both methanol and H2-CO2 (12) . The isolation of methanogens in pure cultures was done from both lines of enrichment. Examination of isolates HVMm and HVMh by phasecontrast microscopy revealed both to be cells with a Methanobrevibacter-type morphology (Fig. 1) .
The two isolates were examined for their nutritional and growth characteristics. Deletion of methanol from the HVMm culture had no effect on the growth of this isolate on H2-CO2. In addition to H2-CO2, the isolates were tested for growth on 28, 1990 on August 27, 2017 by guest http://jcm.asm.org/ Downloaded from periodontitis case histories (3) showed that diseased patients had a greater likelihood of being methanogen positive. Further investigation is needed to define the relationship between host condition and the presence of methanogens in the vagina. Studies with enrichments for methanogens that use other substrates, such as methylamines, formate, methanol, or methanol plus H2-CO2 and acetate, may also reveal the role of species other than the common human isolate M. smithii.
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